Experimental Research on the Effects of Mats on Alleviating Fatigue by 延原, 理恵 et al.
-137-
Experimental Research on The Effects of Mats' on Alleviating Fatigue
RIE NOBUHARA,."TADASHI DOl, KUNIKO YAMASHITA and MICHIO·MIYANO
,~ L:: N) ,= .
(or'· -;
NSC (~~~~~~)O)~~~tJ:'·:~ t, ~~~~0)98.
:r·
2%';j:A®~1tf:b~~f* ~ -ev) ~ t It)? 1)0 ljfltJ~~O)A®
~~O)$-r: t m~ t ~ n~ t O)iJ~,;~.11flJJ~(J)ml11-r:~ ~ 0
~~';j:&M~ijg, *U~1J ~f~r~4, ~~~~~m,~W§
§£T ~ 0 ml~~:~~T ~ JJ<.~~~.ItT ~ ~: ~;j: , f"F~}Jftm
O)tj(~{~ t::kv) ~;:Mf* ~ -e v) ~oi',
I~71 /~A-J{-?-7'Y'rO)v~~,~~ra~­
~O)tRiPJT~;:i3v)-eJLmfF~~~~tt,ljfltJ~(PJ~, ~~
ra'JLfftf"F~~) ~: t ~-e, m~:ti~, iJ~~, 1*m~x;t
-cv)~WiJ~mt~~:&'~T~W~~mT ~ ~ t ';j:-r:~ tj:v)o
~iJ~ ~~iJ~ ,?, W~;j:~1T, ¥JJtRtO)IiA, ~~~1"F~iiO)
x~~ c'~J< ~{j!m ~:ffiM;tf=f1:~ ~ t iJ~~*~ n, .f ~ ~
~~;j:~LI~n -C~)tj:v) tv)? o)iJ~m~-c~~o .f ~-c,
~~ra~JLmf"F~~O)JE.jCO) W.1:~;: ml11~~~* ~ffT ~
v'Y1'~~<~t~~~-e, *}Jft~O)~*~~~~t~
M~~n~o
*Wf~~~;j:, '7 'Y r O)ml1j~~5fJJ*~mJ_~, J[/~~
~~lj~1*~M~~_~~, ~~®~m~fl?~t~§
t¥JtT~o
~RfJ f-£,ijIJ iptfil $J'£ D~'':0~''"(
y 1A 24Rl 145cm ~,::,":-;!J-:a:AI<.:.l:: i)~~~ '0
,1,,~ l::-/v'i~:)t "Dt.ptet~'o
0 i;J: 22Rl 156cm ;f..::.-;!J-b,l"-{l::-/vb
1tt~n:.~Jm~,'"(~ '0 0
( 1 )
~_~~j::9:T*~~ 2~L" ~ 1 ~:~O)~II1~~To
~~~~~rO)~~ft_~*O)ff_~~~~~~$O)~
~tt~OO1*~~~_T~~~t~~kk~, _~~~~
2~~;: t t"~L,':PJr~;:~~o'~? ~:~M~1T~t:-o ~
~, *~*~M~;t-c, ~_~~~~~~~~fl~~7
JE-C~~o ~~~PJT~;j:*~AIm,~~--r, ~tMt25°C, f§
%j~Lt50%, {"F~OOmllt20001x{"F~OO~ ~ ~;j:*.1:85cm~:
~~~t:-o
i¥fiffi~~~;j:, CD~ 'Y r ~~iJ~~v)~~ (:1 /;J ~ - r
..tJ~o/~ .:L-~~~) 32, ®Z1±~v'Y 1'29, @D?±
~_~~ 'Y r 33, @(0)=~1JT ~? 'Y r 28.50) 4 flm-c
~ ~ 0 ~ i3, ~~flO)*~0)~~~;t '7 'Y l' Il1ijg~ ~ - Iv
_~~~~&~~~K~~~~Gk~O)~~~o_~~
~;j: ~ n'? 0)~~0).1: -CffiiXf4O)~~~fF~ ~11:flltl\~ ~
407trEflfl "::> t:- 0
?1tU~JJi§ ~;j:,
(1)$_~ : $JJE$m~;j:JA=W$, rlm~~$C..t$, r
$) -c~ ~o t: r iJ~~J1:~~~~~T ~ ~:~;j:, $~;: ~ ':)
-r_f*O)swaying~~jj] ~.~ ~tn~i.~ '? tj: v)o ~ iJ~ -r: t,
r~~~mJ~~~jj]~~~~~~~~~~~,fiJL~~
~*~tj:$~~~~Tt ~ n -Cv~ ~o '£ t~, ~Jm t t ~
~;:~~rEflJL{v:1'F~~~~t.:, t ~ ~:-~®~;:1Bl~~~~~:t
~O)~~~$T~~o ~O)k~$~$~_~$~~~T
~$O)V t -:J t ~ -C)lljRL-t:- o ~1*B9~m~~~$m~J:
~ 1 ~:~~~To ~nt?O)mJfif.1Lflfr(ijQ~L!~:l:SJmJ~
~~:~ ~mJmlfJ~if!fiffiT':'o
(2)JL/_~ : ~$mmW§?¥~: ~ ~ ?1tUJE~, JL'1B~~~ J:
L!JL\1B~iJ~ ~ §$f$~*O)~~lt~i¥mT ~o JL'1B~1b
O)f~et ~L~;j:R - RrEfl~O)/{?-A~;J rJv(LF/(LF+
HF)) t l!ht~jQ ~ L!US¥~~;:7t~tt:-JL\_r@O) R- Rra~~(J)
-138-
~1tJ (V H P) ~JllJEL- t~o t:l jo, JL\:J=eHj:D¥1Jlk t ~~t:l
~{* ~z: ~ 0 t~ l/), JL\18~ItJ~JllJET0 ~~~;to .1Hz~ 0 v~~j:
o. 25HzO)!JJilt ~z: D¥1Jlk~Wij]W l, L v~ 0 0
(3) !l1*ltJfm : §fBUOO~Z:1J[]~JJt~~~~ l" ~1*lJJm~~
J: ~ -c~ t; t~1J[]~ltfOO:~ 2mf1t~T 0 z: t ~~ J: 0 lE.151J
~O)~~~m_~*~ko~~~~O)k~O)M~~~~
iR" J1:UL/'\7/A, 3l:JE/It~3ffiffiToo
(4) ~ <~ ~j: ~.O)mJ~ : -rlmO)u <OZJ.~~ J: 0 1Bi%'~~iJ~iJ~
b 0 ~lm1fn.mti!:3ffiffi ~ fT oj 0
(5)JL\~~fiffi : ml~~, 3CJE:~t:l cO)±_~fiffio
~~oo ;:n'?0)~UJE~M~j:ft2 ~~~~O)mtnt t t~~
1t;:., JfifJJ~~J:01Bi~llO)Jav~~~LlL-, ~_~j:A~
-tJ -~fflmft t: -Jv?ai~ 5cmO)/\1 t: -Jv~ffl~~~'"?v~
LfT~t~o J:-:JL, ~~~{tJ:~j:?'.'J t- 4m1JitRlfJJ2f1
~~mOZJ.~b~k87-At~~ko ;:n~O)~~~O)
~~~~~~*~~_l" B~~~L~/~A~~~ko
~~ n_jgJ ,L'.~ M-t*lbtl ~< ~Ii~ 'L'JmJf{jJJj IJ#nt.I
~:lI:
nUhi8:JtiJ - - - 0 - -
IMur:lz:1t - 0 - - - 14~
ftUt:lz:1t 0 0 0 - - 11~
:llf)'lf~. 0 - 0 - - 11 O~}
:ll(tL'1i:l) 0 0 0 - - J -1~)
J!Hl'L'1i:D - 0 - - - 1 1 J)
"-(jlIti - - - o· 0 -
~_~~.ti"etU:1f_
I &tI~ t: et ~ Ifiilti
W-mmO)fJl7tfoo: t 3fl!$)mJ~fl~~ '"? v~L, ~ 2 ~~~ l, t~
J:?~~_~t~_~ &~~_~~~~t~__7~
~~ '"? tt~ LfWfJT~fT~ t~o' t:l jo, WtmO)fJl7tfii t ~!$),F.rfJ
?1t~ t O)~Jm~Z: '"? v~L ~j: ~ ~ ~~j: .~"& L- t:l V~o t V~? 0)
~j:, mfJT~ra'iJ)W'fIlli:f.l7tf~~Z:'"? v~ L ~j:.f n~n180f:P
ra~, 3¥t'.8mJ?1t~~z: '"? v~L ~j: ~ n~n60f')ra~~~ 0 t~~,
WilfftfJ7tfii t ~ttJmJ~~0)1WtT7- ~ iJ)~fiO) to) t
~j: v~ it t:l v~ (~J ~ ~f, 180tpra' ~z: ~j:}J14J0)_OZJ.~~ iJ)ffbn
-c v~.:, tJ), 60f!Pra~"'C~;t -t niJ)~ ~ nt:l v~) iJ~ £? t:~ 0 0
1. &tliiLo>'l-5t1i1
~~ltO)~~~1T~? t~ ~ ~Z:W_{llO)tl7tfiH~m~{t
l, t~ 0 T tJ: b T?, f"F~mr t f"F~~O)~{~~, l!l.. tFf"F_rm
M:llli~tf"F_~7mrO)~1~~~*~t~0 ~ 2 ~j: ~O)~*
~~W~· t ~~5F l, t;:. t 0) t:~ 0 0 ft7tfOO: -t 0) t 0) -C~j:~
<-to)~1~~~~fiffim~t l,t~O)~j:, ~~z:~~t~J: oj ~~
( 2 )
~~{tJ:o)~~B ~jI~ LV:\ 0 t~ ~'"C'~ 0 0 t V~? 0) ~j:,
~k O)~ftJ:~~jo v~ LiUUJE:Jfl 0)'iI~ ~~ <~ L- v~m~~Z:M
:0 ;: t ~;t_l, <, ~<~ t;$fllO)~JEiJ)-C ~ t~ t v~ ? 1*
IDE~j:t:lv~iJ~~~~oo 1t;:., ~-$fllt:~~LttlJ~g
tiLiJ) B ~~ J: ~ L ~t:l 0 t~ l/), ?jIUJE~~z:3tmt~~O)~A~
~~J: :om/? 0)7-1-7 7 ~ t- ~jg'-:J LV~ 0 ;: t ~ ~ ~ f~
~ 0 t:l jo, ~ 3 ~Z:$_{v:f.l7tfi«O)MtTf9Jj ~7FT 0
fF_l:f:J ~z: t:l ~ t ~~~yO)rt1fWJO)mlfJiJ)m~1~ l, L
lt~ 0 0 ;: 0) ~ t tJ~ ~, *.r.85cmO){1E~iiO) rEb ~ iJ)/J\*Y§t:l
~~~y (~~145cm) ~z: t ~ Littfft t:l~ "[v~ o~TiJ)
biJ~':'o 1t~, A~-tJ-~ffl~~;:~j:"""FJm~lijmJ(L$)
~z:tov~-C$m:fftfl7tf00:0)~1~~iJ)?'.'J t-CD®~j:~7 AO)
fii t tJ: ~ -C v~ 0 0) ~z:~l,? '.'J ~ @@~j:? -1 T A O)frnI t t:l
-:JLV~'oo /\1l::-Jv~mmf~Z:~j:rJm~Bj$ <-r$) ~z:
jov~-C?1t~~O ~j:$mUlf.R?t1i«O)~{~~tJ)? '.'J t-CD®~j:
:/7 A O)fOO: t tJ:? -C v~.:, 0) ~Z:~L-? '.'J r @@~j:? -1 T A
OJfi! t t:l -:J L v~ ::, 0 cv~? J: oj ~z:, RI~ ~~ et ~L? '.'J r
-139-
ISO r-------.---------------,
-.. 100
'8.
;; 50
~ 0 ~-=~=:r_...1.....w__..,..I.----L..........s;;;.~~.......I.-~~~--I
-50 l-.- -J
a:n-:Q:i!t (~.tp)
150
i 100
;; 50
~ 0i\(
-50
CD (2) (3) @
~"'J"M
ISO ......------------------.
- 100
'8.
;; 5~
~it.( O .......~~"--I--I-II-==l...r__r....L.....,,.,.F.=-----L- __~......-.........l
-50 ~ ____lI~ ___==__=~
150 r-------------------,
i 100
;; 50
~ 0 ........--......~.....L.....II-----...__L....,_ _IfIIIII....__.,........L__~_........I
-50 L.-- --'
150
- 100;f
;; 50
~
it\( 0
-50
<D
150
i 100
;; 50
~ 0It\(
-50
<D
•••=ltV (A,=--"h-) O••=ltO (A,=--"h-) .~.:ffV (A,=--"!J-) 0 ••;«0 (A,~-"!J-)
•••=ltV (J\-1 t::-JII) O••=ltO (J\-1 t::-JII) •••;«V (J\-1 t::-JII) 0 ••;«0 (J'.-i t::-JII)
1 1046.9 mV
698.9 .v
".0 .... '7 I-G>. 7.:.-j]- • f1r••TM =6O(l8Osec)E---·--·_-_·_--3sec J" ~HCIIIV)lch]2.8
et.:W.
1C• V)2ch]9.5
TIi.=JI& (.1:.)1 1111.2 flV
INTGCrN)
[3ch]
18.9
j "'FII=-a ("F.> 1 1022.2 flV 1 1508.7-.V
( 3 )
-140-
2. lfl~}I]jJift
lWJffiO)$Clli:fjt7tfWi t ~fl~~M~iJ) £? ~~ £? nt~$_1JL
O)Sfl~fflJ~fiO)fWiO)~{~~ ~f!P~lW t f'F~~&lfflF~~
MsmI~ t f!P~~7lW~z: '"?v~ -r>1<MJ, ~ n~~ 4 ~z:~ L- t~o
Sfl~m~fiO)~~~$ft~~~~~O)~~~~, ~~®
~Z:¥~fflJ~fiO){~~~c1}.~ ~ t iJ~"'C~, ~ra~O)~~~Z: L-
t~ iJ) '"? -rft$' L- -r v~ <~riJ)? iJ) iJ) it ~ 0 flF~ tp J: ~ ~
f!P~fW~O)fLfJL3i:D~~O)¥i{gfflJ~fiO)~{~~O)15iJ)*
~ <, ~nJ: ~? ')I l' ~Z:J: ~ilv~~c1}.? t®@J: ~ ~CD
@O)? ')I l' 0) 15iJ)$1Bl~iJ)~JJfl ~~ v~ ~ t iJ~b iJ) ~ 0
~mJ!:=jiJi$ (~$) ~z: jO v~ ~ J \,;( 1: --JV~ffl~, ~~
ifOJ: ~ ~fBi~~YO)~{~~O)15iJ)*~v~o ~~~Y~j:
fBi~ifO ~z:.tt~, S'M'J\,;{1: --Jv~Jfi<~ t iJ~:P~ <,
::ftfitL"'C~ '"? t~ t v~ ? 0 ~ 0) ~ t tt, RI¥JJ ~z: J: "? -r1Bi.~
J.l~ft$'$fJ1:iJ)~~ ~ 0) ~j:, Jm¥JJ~~PJ1i-~Z:, 11tnO)r~~
40 ,...-----------
-. 20
"ff
;; 0~ _L....L....,__'...........~_...._.__L __J
~
~ -20
-40 &.....--------____1
40 r-----------_
~20
;; 0 t--~.,.........L_~~~ ___a____....I__l
~
~ -20
-40 .~~---..-....--~~----_---l
~ 20
;: 0 .--~_f_I__,~~...............P"':"IIIIiIii~__~
~
W -20
-40 '------~--.;..-~----I
••••Y (:A=--"h-) 0 •••0 (:A=--'!J-)
••••Y ('''-1 C-Jv) 0 •••0 (/," c-Jv)
1m~-m~~ ~v~ ~ t ~~~L- -rv~~ t v~ it ~o
~O)J:?~OOAmO)~W~~tL~~')I~O)_~ft~~
*~Z:"?v~-r§&~~~ t~j:_L-v~iJ~, @0)7')1 ~~~j:¥
i$J.mJ~~o)~{~~1J)/J\~ <~ ~flJtrtuiJ)c1}. £?nt~o
Sfli13fflJ~~O)~f~~o){l&~1J)~Jm:=:'DJi$O)15 ~z: ~ ~ tL
~~v~ ~ t iJ) £?, $1Bi.91~j:JA1f$ J: ~ ~mR:=:':BJi$o)JJ ~z:
~~btL~~v~~ tiJ)biJ)~o
'1 t~, 7')1 l' ra~~Z:jOv~-r t ~JE~rr"? t~ t ~~, 5 %
*~~1f~m1J) c1}. £? n t~ q) ~:J:, fL1JL tp ~~:J: -rJilt=::DJimJ L.t
m O)~~~CDt~~~®OO~~~o~~~~~JA1f$
O)~')I1'mt~')I~@, ~~~~t~')I~@, ~')I~@
t ~ \y ~@rdj,~~ ~, .:v~-rn·~ ~ ~ 1'®0)'JJiJ~$_1JLSfl
~.mJ_~O)~-r~mhk<~'"?ko~~tpO)rmR:=:':BJi$
L.t$) ~~j:~ ')I ~@t 7')1 1'@, ~ ')I 1'@t ~ ')I ~@
OO~1f~~~~£?~ ~~~@o)JJ~S_~Sfl~~~~
0) {l&r 1J)J]ln ~z: <iJ) '"? t~ 0 PJ...t0) ~ t 1J) £? , ? ')I l' ~z: J:
~$1Bi.$'ft~~*~j:flF~t:p~z:~ t ~ £?tL~~v~ ~ t iJ)b
40 r------------~
,-... 20
'#.
;; 0 I----~~ ~~L-L-L___.;::.::L.....I
~~ -20
-40 '--- ---1
40 ~-----------.
-. 20
'#.
;; 0 .------....--.L-----"~_ _._I~........~
~
Ill< ';20
, 40 i--------------...
-. 20
'#.;; 0 I-- ...L.L..~~ ~---a..__.........-I
~ -20
-40 '--- --J
••••Y (A=--n-) 0 •••0 (:A=--'!J-)
•••=lY (/," C-Jv) 0 •••0 (/," C-Jv)
( 4 )
-141-
II 'I)tI~ t: J: ~ fliiafi
PJ-r0) 3 ~. 13 ~~ --:J v) -C, ~ 2 ~.~~ L- t;:. J: ., .~~{1f~iW~
0)~~11L~~--C0)~{~~:toJ: rJ1i:11L~t~-C0)~{~~iJ~ £?
mi'tilJt~fiffi ~1T~ ? 0
1. LF/ (LF+ HF)
JL\~~O)R - R ra'~ ~ ml?'Bl~?t;fJTT ~ ~ c ~~ J: ~ 2 --:J
0) C'- ~ iJ~~ £?bn~ 0 Janssen L? 4)0)1i$~L:{ttv), ;c 0)
/{?'-A~~ l' }v~rWJmltlt~~ (O.14---0.40Hz) tfgml
~~~ (O.07---0.14Hz) ~L:?ttJ, fgmltlt~Jl~0)1l~~ml
~~~ (0.07---0. 40Hz) 0)1l-C~ L- t;:.1~ (LFI (LF+HF) )
~*~ko ~h~~_~&~~~~~~O)m~*$~­
bTft1~-r, f~O)~*~j:m~$:Jlfl'ti, mt$~~~~bT t
~n-Cv)~o ~<?:-r, {'F~O)Wi~~L:~~f1L, 1i:11LO);cn
~'nO)~~-ro)LF/(LF+HF) ~fW;fJTL-, m~ml~J3t~
iU ~ ? t L- t;:. t> O)~'~ ~ 0 *Ei*~j:~ 5 ~L:~T J: ? ~L:, {If
~1&, k0 8 '-I ~j: ~ 0)1liJ)~* L- -C:to ~, {1f~0) A t- v A
@
§@
.L.
~@ -
r--
(i) L~==;;;;;;;~~~
-40 -20 0 20 40 60 80
5:ft$ (%)
-50 -40 -30 -20 -10 10 20
5:ft~ (%)
~@
(i) L~;;;;;;l~==----L.-_J
-10 -5 0 5 10 15
~{t* (%)
•••~y (70.=--'11-) O••:.lfO (7o.=--jJ-)
.iUt:~Y (.I'\-{ t;:-)v) otlut;ro (/\-{ t;:-)v)
0)* ~ ~ tJ)biJ~~ 0 '?':J r, RlfJJ~L: J: ~ jlv) ~j:J!tHT~~
~ £? i;J:iJ~ --::> t;:.o
2 .VHP (peak to peak variation in heart periods)
VHP~j:,Fouad £? 5)0)1Jr!iJ~ £? 3 7tflt~O)tJ¥ij&~iiJ~ (~
ltO .1Hz) o)~~T~=-:JO)rJ¥3n,fElra'O) R - R r~~O)lil*
1liJ~ £? Im~~ ij&mfElra'0)5/J\fiR~~.t;t;:.1l ~rJ¥ij&~-C~
L- t;:.1l t L- t;:.o <?: 0)1iR~j:, EJ_f$~~O);U3t~t$~O)m
~*_~~bTm~~ ~~0)_~~~~~t$~0)~~
iJ)1g-r L- t;:.~~ ~~b T t ~ h -C v) ~ 4) 0 ~~*S*~j:~5
~~TJ:~~,W~~VHP~_&L--C:to~,m~~~
~mIfJO)f~-riJ)~bb £?tL~o 1·t;:., JLm~~~.L:tt~~~
til~rm-C~j:,VHPo)~&iJ~~~·Kti~~.n, -C v) ~ 0 L, t;:.iJ~ "?
-c,. 1·{1f~ ~L: J: !D At- v A (~~J3t) ~j:~*T ~ 1J), ~~
Ul.~L::tov)-r·~rdlO)~~ tt ~~L:~~D~n -Cv) <~ t iJ)V
1J~'~ 0
3. IL'~ali
J[J\1Bf&O)~{~~~L:J: "? -Cflf~O)A r v A 0)* ~ ~ ~$J
:n:1ii:£"~ (LF/(LFtHF)
@
§<ID iiiJ
.L. .
~® I?
•
(i)
-40 -20 20 40 60 80
~{t* (%)
:n:{li~"~(VBP)
@
,....----.;
,-,_ ..
-.
§<ID
.L.
--;<Z> --
<D ~
-
-50 -40 -30 -20 -10 10 20
~{t* (%)
-10 -5 0 5 10 15
5:1t* (%)
-.Il4fY (7o..:=.-jJ-) oiUl4fO (70..:=.-'11-)
.iu~:;ry (,,\-{ t;:-)v) 0 ••4f0 (,,\-{ t;:-)v)
( 5 )
-142-
~? t L-t~ ~ O)-c~ 0 0 *S*~j:~ 5 ~Z:~To 1'F~iJ~,~7
l, -era' ~ ~ v)JL11l~~L"~j:JlJ'm~0)~*iJ~ip7;t ~ fi. ~n
0 0 ---15, ~~fll-C~j:JL\m~O)ijj*~j: ~ ~ Dlj. ~ n~ <
7;t ~o <?: O)R6*~j:lNiillO)VHPO)K6* t -~L-lV) ~o T
7;t b t" Mtl~~~*-£iJ~mItJT ~ ;: t ~z: J: rJ JL\miJ~j!JJ*,J ~
nLV) ~ O)-C~·~o
J\11: -)V~JfI~mnlV)7;tV) t T ~~~~Y ~j:A~
-iJ -O)~J: rJ ~ J\11:: -}vO)~~Z:JL\m~o)~*iJ~*~
<, 1'F~A l' v A iJ~RI¥1J~t: J: --::> -e ~ ~*T ~ <?: t iJ~:biJ)
~o
O)~~~, ~~if~;t:9:T 1~ (~~K0160cm), 7'/ "fI
1Jl~j:CD7 ':J l' ~J(iJ~7;tv)~~, B~~j:*AO)Jfi~mtLl
v) ~ ~--::>m~t (1: -)v~2.5cm) t \() -? ~{tt:~{T? t~o <?:
O)~, 1J[]ia!N~~ 2 f1B~~ L-l 3 fm1J[tijO)1Jaia!,§£ ~?WJJE
L-, ti:ti15~ t rru~15 [tij ~z: -:> v) llbfi~fllit ~*&9, !t
1*lbmttLJWffi ~WtJ DlB L- t~ 0 -f n ~~ 7 ~~~T 0 ~ 0)~ iJ)
~f'F~O)rmMtiR~~j:lJJtmiJ~&~ <, ~ra~*-£~ t t ~ ~~ti:
III _1*lIJfi t:. et ~ ifiil
~fJlUOO~t: 1J[]im,§£~~~~ L-, tr.ti15 rtiJ 0)Ibm~11lit~
*&9, 1'F~lN~0)1Lfll~ft~0)~{~~jQJ: tJ1'F~rm~mt
~t1'F~~7lWo)~{~~~~J: D, JmJ$o)~fi.~;t~i5t~
c~W¥fiffiT~o ~n~~ 6 ~t:~To 7;tjQ, CD: ~~~O
(J\11:-}v), @: fJt~~Y(A~-iJ-,J\11:-}v)
~j:, IT~U~UO)~Vfi~t: J: DT - ?' iJ~f~ ~ n~iJ)? t~ ~ 0)
-C~oo
~ 7 J: rJ ti:£15[Q]O)lbtm~j:~ra~O)*-£~ t t ~ ~~~* L-
lV)O ~ t, 7'/ 1'@(7-~~J:fJt~ifOO)fi.)O)~{~~
iJ~/J\~ v) <?: t iJ~bipoo --~~t:~Btjj,§£iJ~f~v)~i c~~~
{~~j:O/7;tv) tm~~ n.:,o ~ ~ -c, ~~~{~O)~T~Wij]
~~k~~, ~o)J:?~*~~~ff--::>ko*~_t~_
100 r-------==-----------,
80
i 60
;; 40
~ 20
~ 0 t-----oI-----~-
-20 ~-----------
100 ...--------------,
80
i 60
;;: 40
~ 20
~ 0 ~~.---L---..:::::.-.-..A...-L--~~~----~
-20 L-- ~---------J
•••~y (:A=.-n-) 0 ••:'1"0 (A='-'h-)
•••:'I"y (I'''' i:-Jv) D••~O (,,,,,, i:-Jv)
( 6 )
-2
-2
;fi ~;: JOO 0)Mfi.~;t tJ~1Tbn -r v) <~TtJ~b tJ~ ~ 0 L- tJ) t
~k ~;::1ft€It7;t Ib ~ tJ~7;t <7;t ":J -r v) ~ 0
-143-
N ~ <; t;t ~JIJ~ t:: J: .g iJifilli
~~M1&O)~ <£?~;t ~mJ*~~?flUL-, TJmO)u <fi.tJ~
£?~~~~1iffi9 ~o ~ 3 ~;:~~M1&O)~ < £?~;t ~·mJ~O)
~{~~~~9 0 ~~O)ii'mtJ~r~H* L- -rv) ~ O)tJ~, ?1t-~
y tOt -Cu <fi.O)~i5GtJ~~~~7;t ":J -r v) ~ 0 ~ 'Y ~ 0)
jlv) t U <fi. 0) ~i!I!~;j: fi. ~ n~ tJ~ ":J t~ 0
v ii~~0)~U.fI!1iIIi
~_~ ?1t~~~-~~ ~~_7;t~O)~~~1iffi~fi
":J t::. o ti~lt~1i11H;t_11~ (1. _t;~v), 2. ~~_
t; 0 , 3. _ t; 0 , 4. tJ~7;t ~ _ t; 0) 0) 4 ~~~1iffi t
L, t::. 0 ~ 8 O).l:~~;t1i1i'tilt~1iffi 0) R6*-c, ~+ '7 7 0) iW6 v)
to)~~c_~~~c;~~t~~L--rv)~o *-t~, ~80)
r~~;t~~:tfO)3(~_~fIffi~~L-t~ t o)-C~ Q o ~1iffi~;t
3C~_tJ~ (1. ~v), 2. ~~~~, 3. ~Q, 4. tJ~
'I;t ~ ~o) 0) 4 ~~~1iffi-C~+'7 7tJ~~v)~~ t"3(~~tJ~~
.:, ~ t ~~ L- -r v) 0 0 ~ O)~tJ~ £? ~ 'Y l' O)fI~~;: J: ":J-r
~~~~_7;to~t, *~, ~~~O)~_t_11_O)*
IJ\ t ~;t--¥J( L- -r v) 7;t v) ~ t tJ~btJ~ 0 0 *t::., ~_:tfY~;j:
7' 'Y ~ ~JRv) -r v) 7;t v) :1JtJ~ml%'_tJ~1r 7;t v) t L- t~ 0) ~;:~
L-, ?1t_:tfO~;j: ~ 'Y ~ ~lcv) t~:1JtJ~JE_O)1MhtJ~~1r L-,
1i1i9i~tJ~/J\ ~ <~ ~ t1i~tJ~&5 ~ t L- t::. o t v) -? J: ? ~;:,
1lMAmtJ~ff1£9 ~o /\1 t: --}vWm~~;:,~_~Y~;j:~-r
(J)~ 'Y l' ~;: Jo v) -r 3i:~_~1iffitJ~1J£tJ~ ":J t~ 0) -r:~ 'Y ~ ~;: J:
ojlv)~~tB1t~v)tJ~, ~~:tfO~;j:~ 'Y r 0)1X~f*~0)
1J£v)®@0)~JE~~1iffitJ~1l£tJ~":J t~o ~ 0) ~ t iJ~ l?, ~~
.Y 'Y i'~~ *.8l~*y *.Bl~*O Ml~*Y *.Bl~*O
(;A.::.-j}-) (;A.::.-j}-) (/'\-1 1:: -Iv) (/'\-1 1:: - Iv)
CD +0.6% +1.3% +0.9% 0.0%
® +0.6% +0.8% +1.2% +0.3%
@ +0.9% +1.3% +1.2% 0.0%
@ +0.9% +0.3% +1.2% 0.0%
( 7 )
-144-
OOf1lO)/J\~")RI~O)~~, ? '/ t- O)~~lti]~3(~~O)~
mt ~z: '"':) 1d: i]~ Q t ~;t ~ itQ 0
~t~
?'/t-O)_~ft~~*~~~Q~g~~~~fl~kM
*, PJTO) z: c i]~b i]) ~"~t;:. 0
.~~~, ~=-~~~m~~T~~~e(~$) 0),
*t;:./\1 t: -)l/~m~~;J:rJm~:BJi$ (T$) 0)$1I-liLfI
7t{l~{t~i]~7 '/ l' (!)@~Z:l:t.At?:'/'1' @!)~;J:/J\ ~ ")0
• HriTlf:iL~i5JmJ7Bl~0)~fti'Ji.4;~$1i[i~iirJJil'='jJHi1H;:~
~ bn~T<, *t;:'Jh1feO)m§tl~~;J:f-'F~~ ~z:? '/ t- WJ
*i]~mit~T<, ?'/ 1'®O)$_~i]~/J\~i])~t;:.oo
• JL/_~i]) ~, m~~~, ~ l' v ~O)*/J\jQ J: V@]fltJ\
~~ch-Q z: c i]~-C~ t;:.o
• 1fi~O)iI") ~z: J: Q 1Bi~LtO)JI") ~;J:1fi~~~0)ftl!~z: fitl
(ft~tltLl")Qi]) ~Z:J:Q~Wi]~~Qo
• ±1l~fiffi~Z: ~;J:@1A~i]~~D ,,". ±1l~1iIfi0)b -C? '/ t- (J)
1Bl~ft~~* ~*,JfJT-t Q'~ ~ ,~~ r~~mi]~ ~ Q 0
• ~:iE~0)::E.HI;l/\1l: ~JV~~:lt!iriulJO)/J\~ 1t)!fI
¥J) -C~;J:? '/ l' O)~~lt~z: J: ~tr:~~ ttL!) ~, ij!")7
'~,"::·:t'!.\ ; ~',:
'/ l' ~~ C'3(JE~i]~~Q c~fiffi~ n:L·"l :Q~' .
, j{~:·~,~,:""I. ~"'. ~
1,1'
1MB
*if~~z:m")t;:'7 '/ l' ,;J:, (tt)7':A =f- >,i])~fI~~ itt;:.
to)-C~Qo *t~, ~~~2iS';J:~~~z:1*<tbb1JL-lm
" ") t;:. 0 z:;: ~z: ~a L- l ~IfT Q t ;: ~-c~ Q 0
1(_
1) ~Wft~~~~:g*~~~~~_3,~__W~
~~~tl, p.98-99 (1985)
2) ±j:f:lE'~i]) : t: t- O)~I=:l~~~iJ) ~ J!t;:. P9~"*tto)~
fiffi~Z:~T Qif~, B*~J!I!A1j~~m 3 4 @]*~fj)&,
p.78 (1995)
3) ~IE='~i]): EJlblfiy- l' O)~~lt~Z:OOTQiVf~,
ArmI~, m31~, ~JJU~, p.490-491 (1995)
4) Janssen,M.J .A., Johan,D~.B., Swenne,C.A.
and Oudhof, J .: Supine and standing sympathovagal
balance in athletes and controls, European Joumal
of Applied Physiology, 67, p.164-167 (1993)
5) Fouad,F., Tarazi,R., Vanhees,L. and Amery,
A.: Assessment of parasympathetic control of heart
rate by 'noninvasive method, Am. J .Physiology ,
246, p~838-842(1984)
Summary
The purpose of this study was to estimate the effect of mats in alleviating fatigue. We investigated subject's
physiological and response before after and during a standing task on three different kinds of mats and on a floor
without a mat. The subjects of this experiment were two healthy female students . They carried out an experimen-
tal task of packing canned drinks into a case for 40 minutes. Subjects wore high-heeled shoes or sneakers. EMGs
of M .latissimus dorsi and M. triceps surae, heart rate variability, knee sway, calf measurement and the subject'
s respouses concerning fatigue and steady sensation were recorded.
The following results were obtained; 1) EMG frequency was attenuated for almost all of the various combinations
of mats and shoes. 2) Heart rate increased during the task, especially, when one of subjects wore high-heeled
shoes (which were unfamiliar to the subject). 3) Peak to peak variation in heart·period~(VHP) was attenuated in
almost all conditions. On the contrary, the value of LF/ (LF+HF) increased. This means the sympathicotonia,
and cardio-vascular systems were accelerated. 4) The calf measurements were longer after the experiments than
before. Although there were differences between the two types of shoes, there was no differences among the four
kinds of floors. 5)We observed changing posture through analyzing knee sway. It seems that the times when the
subjects changed posture were related to fatigue.
( 8 )
